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(54) ELECTRONIC CONTROLLER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To easily specify the cause 
of a fault in detail if some abnormality occurs as to the 
electronic controller to which plural control units are 
connected through a communication line. 
SOLUTION: In a vehicle control system which connects 
plural ECUs (electronic control unit) 10-40 controlling 
respective parts of a vehicle by the communication line 
50 and sends and receives part of control data by using 
communication control circuits 70 in the respective 
ECUs, each ECU sends an abnormal state signal to 
other ECUs once detecting abnormality of detection data 
found on the basis of detection signals from a sensor 
group 12 or switch group 14 and arithmetic data, etc., 
obtained by calculating controlled variables of an 
actuator group 16. Each ECU when detecting abnormality of itself or receiving the abnormal 
state signal stores a memory 60a with all control data before and after it. Consequently, if this 
control system becomes abnormal, each ECU stores the control data at the same time and 
the vehicle state is grasped in detail from the control data to accurately specify the cause of 
the fault. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The electronic control which shares this control data with other control units when two or 
more control units which are characterized by providing the following, and which have means of 
communications are connected through a communication wire and a part of control data required for 
control of a controlled system is transmitted [ each control unit ] and received among other control units 
through the aforementioned means of communications and a communication wire. A malfunction 
detection means to detect the abnormalities of control data to each aforementioned control unit. When 
this malfunction detection means detected the abnormalities of control data and an abnormal-condition 
transmitting means to make the abnormal-condition signal showing that transmit to other control units 
from the aforementioned means of communications, and the aforementioned malfunction detection 
means detect the abnormalities of control data, And it is a data-storage means at the time of the 
abnormalities which store data in the predetermined storage which can be held continuously for the 
control data currently used for control of a controlled system when the aforementioned means of 
communications receives the abnormal-condition signal transmitted from other control units. 
[Claim 2] A data-storage means is an electronic control according to claim 1 characterized by storing the 
control data of before malfunction detection and [ this ] the back in the aforementioned storage if the 
aforementioned malfunction detection means detects the abnormalities of control data, and storing the 
control data of before reception, and [ of this abnormal-condition signal ] the back in the aforementioned 
storage if the abnormal-condition signal with which the aforementioned means of communications has 
been transmitted from other control units is received at the time of the aforementioned abnormalities. 
[Claim 3] Two or more aforementioned control units are electronic controls according to claim 1 or 2 
characterized by distributing, respectively and controlling each part, such as an engine carried in 
vehicles, a change gear, and a brake gear. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electronic control 
constituted so that this control data might be shared between each control unit by transmitting and 
receiving a part of control data required for control of a controlled system through a communication 
wire among two or more control units. 
[0002] 

[Description of the Prior Art] Conventionally, when abnormalities arise to the detection data computed 
based on the detecting signal from a sensor which detects the operational status of vehicles, the 
operation data which calculated controlled variables, such as fuel oil consumption and ignition timing, 
according to the detection data, what memorized these all control data to the predetermined storage to 
which stored data does not disappear by power supply interception etc. is known for the engine control 
system for vehicles. 

[0003] This is because the vehicles state at the time of a heterology is grasped from the control data 
which carried out [ above-mentioned ] storage and a cause of fault can be specified easily, when it fits 
memorizing the engine control state at the time of for example, an emission associated part breaking 
down an engine control system (frieze frame) to the California onboard DAIAGU (OBD) regulation 
which specified and abnormalities occur in an engine control system. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the conventional method which memorizes the 
control data at the time of malfunction detection by the engine-control-system independent, since the 
control data to memorize was restricted to the data of an engine control system, from the stored data, it 
is difficult to grasp the whole vehicles state at the time of malfunction detection, and a cause of fault was 
not able to be specified in detail and with high precision. For example, although it is necessary to grasp 
correctly the rolling-stock-run state at the time of malfunction detection in order to specify the cause of 
fault when abnormalities occur in control data only under the run conditions of the specification of 
vehicles called the time of vehicles braking at the time of vehicles acceleration, even if it memorizes the 
control data at the time of malfunction detection by the engine-control-system independent, a cause of 
fault cannot be specified from the stored data. 

[0005] moreover, with the control system for vehicles, especially in recent years For example, each 
[ these ] control unit is connected by the communication wire from the control system of the so-called 
standalone version with which the control unit of exclusive use performs respectively independently 
control to each controlled systems, such as engine control, transmission control, and brake control. 
Although each control unit is shifting to the so-called integration type control system which shares 
control data and controls vehicles synthetically by transmitting and receiving control data between each 
control unit In such a unified type control system, like before, even if an engine control system etc. 
memorizes the control data at the time of malfunction detection by each control unit independent 
Grasping the vehicles state at the time of malfunction detection from the stored data, specifying a cause 
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of fault has the problem of becoming still more difficult. 

[0006] On the other hand, if a certain computer detects the abnormalities of other computers from the 
result of data communication conventionally in the communication system which performs data 
communication among two or more computers as indicated by JP,3-184154,A, the communication 
system which enabled it to perform data communication between each computer efficiently is known by 
forbidding the data communication to the computer which reported that to the remaining computers and 
abnormalities generated after that, and when applying such technology to the above-mentioned 
integration type control system and either of other control units detects the abnormalities of the specific 
control unit which constitutes this control system, what is made to report and memorize that is made to 
all the control units that are carrying out normal operation Therefore, when a certain abnormalities occur 
in control data in a certain control unit in this case, it can judge easily whether it is what the cause 
depends on failure of other control units. 

[0007] However, failure of the control unit of others even if it constituted the unified type control 
system in this way, when a cause of fault is what is depended on failure of other control units In spite of 
it being impossible to specify the detailed cause's of fault [ say / whether it is a thing and whether they 
are the abnormalities of the control unit itself ] depended on failure of a communication system and 
being able to perform the data communication between each control unit itself satisfactory When the 
abnormalities of control data are detected in a certain control unit, the problem that the cause of fault 
cannot be specified in detail remains conventionally like equipment. 

[0008] That is, in case the detection data from the sensor connected to certain control unit ** are used in 
other control unit **s, [ for example ] When the abnormalities of the detection data are detected in 
control unit **, the cause of fault that it is in the communication system between control unit ** and 
control unit **, and being based on failure of the control unit ** itself — or detailed specification of the 
cause of fault whether it is based on failure of the sensor connected to control unit ** is difficult 
[0009] this invention was made in view of such a problem, and in the electronic control which connected 
through the communication wire and enabled common use of control data of two or more control units 
between each control unit like an above-mentioned integration type vehicles control system, when the 
abnormalities of control data are detected by a certain control unit, it aims at enabling it to specify the 
cause of fault easily and in detail. 
[0010] 

[Means for Solving the Problem] In the electronic control according to claim 1 made in order to attain 
this purpose, two or more control units which have means of communications are connected through a 
communication wire, and when each control unit transmits and receives a part of control data required 
for control of a controlled system among other control units through means of communications and a 
communication wire, the control data is shared with other control units. And when each control unit is 
equipped with a malfunction detection means to detect the abnormalities of control data used for control 
of a controlled system and this malfunction detection means detects the abnormalities of control data, an 
abnormal-condition transmitting means makes the abnormal-condition signal showing that transmit to 
other control units from means of communications. Moreover, if the abnormal-condition signal with 
which the malfunction detection means detected the abnormalities of control data, or means of 
communications has been transmitted from other control units is received, a data-storage means stores 
data in the predetermined storage which can be held continuously for the control data currently then 
used for control of a controlled system at the time of abnormalities. 

[001 1] For this reason, when a certain abnormalities occur in one of two or more control units which 
constitute the electronic control concerned and the abnormalities of control data are detected by the 
malfunction detection means, in each control unit, the control data showing the control state of the 
controlled system at that time will be memorized. 

[0012] Therefore, when a certain abnormalities occur in the control system which consists of two or 
more controlled systems which each control unit controls according to this invention, from the control 
data memorized by the storage of each control unit, the operating state of the whole control system at the 
time of the heterology can be grasped, and a failure generating cause can be specified easily and in 
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detail. 

[0013] If the abnormal-condition signal with which the abnormalities of control data were detected with 
the malfunction detection means, or means of communications has been transmitted from other control 
units is received, although a data-storage means will memorize the control data currently used for 
control of a controlled system here at the time of abnormalities As this control data to memorize, before 
means of communications receives an abnormal-condition signal, as for - rear stirrup according to claim 
2 before a malfunction detection means detects abnormalities like, it is desirable to memorize the control 
data after - to a storage. 

[0014] That is, if it does in this way, before the abnormalities of control data are detected with one 
malfunction detection means of two or more control units, the operating state of the whole control 
system after - can be grasped, and a failure generating cause can be specified more simply and with high 
precision from change of the operating state of each part of a control system malfunction detection 
before and after malfunction detection. 

[0015] Moreover, when two or more control units distribute, respectively and control each part, such as 
an engine according to claim 3 carried in vehicles, a change gear, and a brake gear, like, if the electronic 
control of this invention is applied to the so-called integration type vehicles control system which 
realizes integrated control of vehicles, it is more effective. 

[0016] that is, in the control system which performs vehicles control Since it is used under the severe 
condition in which external instruments, such as a control unit, sensors which are connected to this, and 
actuators, receive greatly the influence of external environments, such as temperature, humidity, and 
vibration Although it is easy to generate failure, and the cause of fault is moreover also various and 
failure occurs in many cases only under a specific service condition, according to this invention Since 
such various causes of fault can be synthetically judged from the operating state of each control unit 
which carries out integrated control of the vehicles, specification of a cause of fault can specify a cause 
of fault also to the difficult abnormalities conventionally. And for example, the effect that a substitute 
part can be lessened is also conventionally acquired by specifying a cause of fault for what had 
exchanged the parts of a large number considered to be causes of fault at the time of a certain heterology 
as a detail more. 
[0017] 

[Embodiments of the Invention] The example of this invention is explained with a drawing below. 
Drawing 1 is an outline block diagram showing the composition of the whole control system for 
vehicles of an example with which this invention was applied. 

[0018] As shown in drawing 1 , the control system for vehicles of this example is formed in the 
automobile carrying the 8 cylinder engine (only henceforth an engine) 1 of V types, and consists of two 
or more control units for carrying out integrated control of each part of an automobile. Namely, the 
control system for vehicles of this example Open and close the throttle valve 5 prepared in the 
inhalation-of-air system for a left 4-cylinder (left bank) of an engine 1. The amount of inhalation of air 
The fuel oil consumption of the throttle control to control and a left bank, ignition timing, etc. The 
electronic control 10 for left bank engines which performs transmission control which controls the gear 
ratio of the transmission 3 which transmits power to the right-and-left driving wheel 9 etc. from the left 
bank engine control to control and an engine 1 (ECU for left bank engines), Open and close the throttle 
valve 7 prepared in the inhalation-of-air system for a right 4-cylinder (right bank) of an engine 1. The 
electronic control 20 for right bank engines which performs right bank engine control which controls the 
fuel oil consumption of the throttle control which controls the amount of inhalation of air, and a right 
bank, ignition timing, etc. (ECU for right bank engines), It is based on a detecting signal etc. from 
vehicle speed sensor 12e prepared in the power transfer system from transmission 3 to a driving wheel 9 
side. The electronic control 30 for meter which performs meter control which displays the various 
detection data showing rolling-stock-run states, such as the vehicle speed, on the display panel 32 which 
consists of various meter in which it was prepared by the driver's seat (ECU for meter), While 
performing brake control which controls the brake gear which detected the slip state of all the wheels 
that contain a driving wheel 9 or a driving wheel 9 at the time of vehicles acceleration and braking, and 
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was formed in each wheel The electronic control 40 traction control (tanned red blood cell) and for 
antiskid controls (ABS) which performs suppression instructions of an engine torque to each ECUs 10 
and 20 for engines if needed (ECU for ABS-tanned red blood cell), It consists of communication lines 
50 for data communication which connect each [ these ] ECUs 10-40 mutually. 
[0019] Next, the composition of each above-mentioned ECUs 10-40 is explained in detail taking the 
case of ECU10 for left bank engines. As shown in drawing 2 , ECU10 for left bank engines is equipped 
with the input interface 62 and the output interface 64 which were connected to CPU60 through the bus 
66 while it is equipped with the one-chip microcomputer (only henceforth CPU) 60 which consists of 
CPU, a ROM, RAM, etc. as a control processing means. In addition, CPU60 is equipped with memory 
(for example, storages, such as Backup RAM) 60a to which after power supply interception can hold 
data as one of the memory which memorizes a control program or memorizes operation data 
temporarily. 

[0020] To the input interface 62, moreover, for example, engine angle-of-rotation sensor 12a which 
detects the angle-of-rotation position of an engine, Accelerator position sensor 12b which detects the 
treading-in position of an accelerator pedal, The sensor group 12 which consists of vehicle speed sensor 
12e which detects the speed of brake position sensor 12d which detects throttle opening sensor 12c 
which detects the opening of a throttle valve 5, and the treading-in position of a brake pedal, and 
vehicles, For example, starting-switch 14a which detects engine starting (cranking) by the starter motor, 
The switch group 14 which consists of shift-lever switch 14b which detects a shift-lever position is 
connected, and the input interface 62 incorporates the various detecting signals from these sensor group 
12 and the switch group 14, and inputs them into CPU60. 

[0021] To the output interface 64, moreover, for example, throttle drive-motor 16a which controls the 
opening position of a throttle valve 5, Ignition 16c which induction of the high voltage is carried out [ c ] 
to the ignition coil of injector 16b which carries out injection supply of the fuel, and a left bank on the 
left bank of an engine 1, and makes the ignition plug of each cylinder generate ignition sparks, The 
actuator group 16 which consists of solenoid-valve 16d for gear change which controls the gear ratio of 
transmission 3 is connected, and the output interface 64 outputs the control signal from CPU60 to each 
part which constitutes the actuator group 16. 

[0022] And CPU60 is based on a detecting signal from the sensor group 12 inputted through the input 
interface 62, and the switch group 14. While calculating the various detection data (an engine speed, 
accelerator pedal position, etc.) in which the operational status of vehicles is shown The data (the 
controlled variable of throttle drive-motor 16a, fuel oil consumption, ignition MAG, gear stage of an 
automatic transmission, etc.) showing the controlled variable for carrying out drive control of the 
actuator group 16 are calculated. The control signal corresponding to the operation data is outputted to 
the actuator group 16 through the output interface 64. 

[0023] Moreover, ECU10 for left bank engines is equipped with the communications control circuit 70 
as means of communications which performs data communication through a communication line 50 
among other ECUs 20, 30, and 40. It is transmitted from memory 70a for transmission which 
accumulates the **** transmit data shown in drawing 3 (a) transmitted from CPU60, and other ECUs 
20-40, and the communications control circuit 70 has memory 70b for reception which accumulates the 
**** received data shown in drawing 3 (b) which received. 

[0024] and within ECU10 for left bank engines While CPU60 makes transmit data the various control 
data which should be transmitted to other ECUs 20-40 and storing in memory 70a for transmission 
through the data transfer line 72 It is received in the communications control circuit 70, the received data 
from other ECUs 20-40 accumulated at memory 70b for reception are incorporated through the data 
transfer line 72, and the incorporated received data are used for the operation of a controlled variable 
etc. as one of the control data. Moreover, the communications control circuit 70 receives transmit data 
from other ECUs 20-40, and stores the received data in memory 70b for reception while it transmits the 
transmit data accumulated at memory 70a for transmission to other ECUs 20-40 according to the 
communications protocol set up beforehand. 

[0025] As shown in drawing 3 (a), in addition, CPU60 It adds to the various control data DX2 and DX3, 
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such as engine-speed data which should be transmitted to other ECUs 20-40, and engine-cooling-water 
** data, and --. The state signal DX 1 showing normal and the abnormalities of various control data, 
such as detection data and operation data of a controlled variable, computed based on the various above- 
mentioned detecting signals is made to be stored as transmit data by memory 70a for transmission, and 
this state signal DX 1 is transmitted to other ECUs 20-40. 

[0026] Moreover, they perform data communication among other ECUs while other ECUs 20-40 have 
the same composition as ECU10 for left bank engines, and abbreviation, equip each with CPU60 or 
communications control circuit 70 grade, incorporate the detecting signal from the sensor group 12 or 
the switch group 14 connected to the input interface 62, calculate the controlled variable of the actuator 
group 16 connected to the output interface 64 and control the actuator group 16. Moreover, ECUs 20-40 
besides these are also made to be transmitted to other ECUs which store the state signal DX 1 showing 
normal and the abnormalities of control data in memory 70a for transmission, and contain ECU10 for 
left bank engines from the communications control circuit 70 by operation of CPU60 like ECU 10 for 
left bank engines. 

[0027] In each ECUs 10-40 therefore, to memory 70for reception b of the communications control 
circuit 70 for example, the various control data DR2 (drawing expresses the throttle opening demand 
data transmitted to ECU40 for ABS -tanned red blood cell to ECU 10 for left bank engines for engine- 
torque suppression) and — which have been transmitted from other ECUs as shown in drawing 3 (b) — in 
addition The state signal DR1 showing normal and the abnormalities of the control data by the side of 
other ECUs will also be stored as received data. 

[0028] And in the data communication between each ECU 10-40, through the communications control 
circuit 70 and a communication line 50, it is transmitted to ECU30 for meter, and the engine-speed data 
calculated as one of the control data by ECU 10 for left bank engines use this engine-speed data for the 
drive of a tachometer by ECU30 for meter. 

[0029] That is, each ECUs 10-40 receive a part of control data required for control from other ECUs by 
the data communication using the communications control circuit 70 and the communication line 50, 
and share this control data among other ECUs. Moreover, ECU20 for right bank engines and ECU30 for 
meter enable it to transmit in order the vehicle speed data calculated by ECU10 for left bank engines in 
the control system for vehicles of this example using the signal line 52 of exclusive use with an another 
communication line 50. And this vehicle speed data is used for displaying a speedometer in ECU30 for 
meter while it is used for performing fixed-speed run control of vehicles in ECU20 for right bank 
engines. 

[0030] In addition, in the data communication for which this used the communications control circuit 70 
and the communication line 50, the addition operation of mileage is difficult, or the vehicle speed data 
inputted through the signal line 52 when it was made [ it being necessary to double a data transmitting 
system about important control data, such as vehicle speed data, ] and a speedometer was displayed in 
ECU30 for meter are used. And in case it transmits through the signal line 52 of exclusive use of vehicle 
speed data etc. in this way, CPU60 the very thing functions as means of communications. 
[0031] Next, the state signal setting processing for transmitting the control processing performed in 
order to perform various control in each above-mentioned ECUs 10-40, and the state signal with which 
the abnormalities of control data are judged and a local station (self-ECU) expresses a normal state or an 
abnormal condition at the time of the control processing execution to other ECUs is explained using the 
flow chart of drawing 4 and drawing 5 . In addition, the flow chart shown in drawing 4 and drawing 5 
expresses roughly the flow of the processing which CPU60 prepared in each ECUs 10-40 performs, and 
changes respectively with the kind of controlled system, contents of control, etc. in a detail more. 
[0032] As shown in drawing 4 , it sets to each ECUs 10-40. CPU60 In SI 10 (S: - a step is expressed), 
the various detecting signals from the sensor group 12 and the switch group 14 are read first. Calculate 
detection data and received data are read from memory 70for reception b in the communications control 
circuit 70 in S120 continuing. It is based on the detection data calculated in S130 continuing SI 10, and 
the received data read in SI 20. Compute the various controlled variables for realizing predetermined 
control, and the control signal according to the computed controlled variable is outputted to the actuator 
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group 16 in SI 40. The inside of the operation data which express the controlled variable calculated in 
the detection data for which it asked in SI 10, or S 130 with SI 50 which drives various actuators and 
continues further, Control processing for controlled-system control is performed by repeating and 
performing processing of SI 10-S150 in the procedure of storing in memory 70a for transmission in the 
communications control circuit 70 the control data for transmission which should be transmitted to other 
ECUs, and shifting to SI 10 again. 

[0033] Moreover, there may be abnormalities in the result of an operation (operation data) of the 
controlled variable calculated from the detection data calculated from the detecting signal, and the 
received data read from memory 70for reception b or these control data at the time of a series of such 
control processing execution etc. Then, at the time of execution of the above SI 10-S130, state signal 
setting processing which sets to memory 70a for transmission of the communications control circuit 70 
the state signal with which normal and the abnormalities of each control data are judged, and the 
judgment result is expressed as one of the transmit data to other ECUs is performed collectively. 
[0034] As this state signal setting processing is shown in drawing 5 , abnormalities, such as detection 
data first obtained in S210 at the time of execution of the above SI 10-S130, received data, and operation 
data, are judged. For example, in case it judges whether the control data searched for from the detecting 
signal itself or the detecting signal is outlying observation in case detection data are calculated based on 
the detecting signal from the sensor group 12 or the switch group 14 in SI 10 and received data are read 
in SI 20, it judges whether the abnormal-condition signal showing the abnormalities by the side of other 
ECUs exists in received data, or the control data in received data has become outlying observation. 
[0035] And if a certain abnormalities are detected in S210, before detecting the abnormality in S220 
continuing, processing as a data-storage means is performed at the time of the above-mentioned 
abnormalities which store in memory 60a all the normal control data when using it by control 
processing, and all the control data at present that detected abnormalities, and it shifts to S230 
continuing. In addition, in these S220, it shifts to S230, without performing storing processing of control 
data, when the abnormalities same at S210 are detected continuously and the control data of before 
detection and [ the ] the back is already stored in memory 60a. 

[0036] Next, in S230, the abnormalities detected this time judge whether it is what is depended on the 
abnormal-condition signal included in the received data from other ECUs. And if not based on an 
abnormal-condition signal from other ECUs, the abnormalities detected this time judge it as what 
abnormalities generated in the ECU side concerned, in order to report the purport which abnormalities 
generated in self-ECU S240 to other ECUs, will set an abnormal-condition signal to memory 70a for 
transmission, and will end the processing concerned. 

[0037] When abnormalities are undetectable in S210 on the other hand, or when the abnormalities 
detected in S220 this time are based on an abnormal-condition signal from other ECUs and it judges 
with self-ECU being normal, it shifts to S250, and self-ECU sets a normal-state signal to other ECUs at 
memory 70a for transmission, in order to report the purport which is a normal state, and the processing 
concerned is ended. 

[0038] As explained above, in the control system for vehicles of this example, the operating state of self- 
ECU is made to be reported to each ECUs 10-40 connected through the communication line 50 by 
judging normal and the abnormalities of control data, and setting the normal-state signal or abnormal- 
condition signal according to the judgment result to memory 70a for transmission in the 
communications control circuit 70 to other ECUs. And each ECUs 10-40 store all the control data 
acquired before detection and [ the ] in the back in memory 60a of CPU60, if the abnormalities of other 
ECUs are detected from the abnormal-condition signal which detected the abnormalities of self-ECU or 
has been transmitted from other ECUs. 

[0039] For this reason, in the control system for vehicles of this example, when a certain abnormalities 
occur, it becomes possible to grasp the operational status of the vehicles at that time in detail, and to 
specify a cause of fault easily and in detail from the control data before and behind the malfunction 
detection stored in memory 60a of each ECUs 1 0-40. 

[0040] For example, when the abnormalities in a display of a speedometer occur, a locating fault can be 
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pinpointed simply and in detail in the failure analysis procedure explained below. First, with the control 
system of this example, once, the detecting signal (vehicle speed signal) from vehicle speed sensor 12e 
is incorporated by ECU 10 for left bank engines, and is changed into vehicle speed data. And in case it is 
transmitted to other ECUs 20-40 through a communication line 50 and the signal line 52 of exclusive 
use from ECU10 for left bank engines and ECU30 for meter displays a speedometer, the vehicle speed 
data inputted through the signal line 52 are used for this vehicle speed data. 

[0041] It is thought that a certain abnormalities occurred on the signal path of the vehicle speed data 
shown in drawing 6 when the abnormalities in a display of a speedometer occurred, therefore, as the 
cause of fault The abnormalities of the vehicle speed sensor 12e itself, An open circuit of the signal line 
loop splice plate from vehicle speed sensor 12e to ECU 10 for left bank engines, an open circuit of 
signal-line 52a from ECU10 for left bank engines to ECU20 for right bank engines, an open circuit of 
signal-line 52b from ECU20 for right bank engines to ECU30 for meter, Signal line LM from ECU30 
for meter to speedometer 32a Failure of an open circuit and the speedometer 32a itself etc. can be 
considered. In addition, although the abnormalities in a display of a speedometer occur in fact when 
either of ECUs 10-30 breaks down, since not only the abnormalities in a display of a speedometer but 
other abnormalities are simultaneously caused in this case, in order to simplify explanation, suppose that 
reference is not made about the abnormalities of each ECU here. 

[0042] and in the case of the abnormalities by failure of the vehicle speed sensor 12e itself, or open 
circuit of a signal line loop splice plate Since normal vehicle speed data are not obtained in all ECUs, the 
abnormalities of vehicle speed data are detected in each ECU, and, in the case of the abnormalities by 
open circuit of signal-line 52a From normal vehicle speed data not being inputted into ECU20 for right 
bank engines, and ECU30 for meter The abnormalities of vehicle speed data are detected by each 
[ these ] ECUs 20 and 30, and, in the case of the abnormalities by open circuit of signal-line 52b From 
normal vehicle speed data not being inputted only into ECU30 for meter The abnormalities of vehicle 
speed data are detected only by ECU30 for meter, and it is a signal line LM. In the case of the 
abnormalities by failure of an open circuit or the speedometer 32a itself, since normal vehicle speed data 
are inputted into all ECUs, as for the abnormalities of vehicle speed data, neither of the ECUs is 
detected. Moreover, when the abnormalities of vehicle speed data are detected in each ECU, that is 
reported to all ECUs by the abnormal-condition signal, and all the control data at that time are stored in 
memory 60a of each ECU. 

[0043] Therefore, when the abnormalities in a display of speedometer 32a occur, a failure part can be 
pinpointed in the procedure shown in drawing 7 by using the control data at the time of the malfunction 
detection memorized by ECU30 for meter. As shown in drawing 7 , it checks whether the control data 
(henceforth the 1st abnormality information) memorized when self-ECU30 detected the abnormalities of 
vehicle speed data in ECU30 for meter exists (S3 10). And if this 1st abnormality information is not 
memorized by ECU30 for meter, they are the speedometer 32a itself or a signal line LM. Signal line LM 
since it is abnormalities It checks whether there are any abnormalities, such as an open circuit, (S320), 
the check result is followed, and they are speedometer 32a or a signal line LM. Abnormalities are 
specified (S330, S340). 

[0044] On the other hand, when the 1st abnormality information is memorized by ECU30 for meter, it 
checks whether the control data (henceforth the 2nd abnormality information) memorized when ECU20 
for right bank engines detected the abnormalities of vehicle speed data in ECU30 for meter exists 
(S350). And if the 2nd abnormality information is not memorized by ECU30 for meter, the 
abnormalities of signal-line 52b are specified (S360). 

[0045] Moreover, when the 2nd abnormality information is memorized by ECU30 for meter, it checks 
whether the control data (henceforth the 3rd abnormality information) memorized when ECU 10 for left 
bank engines detected the abnormalities of vehicle speed data in ECU30 for meter exists (S370). And if 
the 3rd abnormality information is not memorized by ECU30 for meter, the abnormalities of signal-line 
52a are specified (S3 80). 

[0046] Furthermore, when the 3rd abnormality information is memorized by ECU30 for meter, since a 
signal line loop splice plate or the vehicle speed sensor 12e itself is unusual, it checks whether 
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abnormalities, such as an open circuit, are in a signal line loop splice plate (S3 90), and the abnormalities 
of a signal line loop splice plate or vehicle speed sensor 12e are specified according to the check result 
(S400, S410). 

[0047] thus, when according to the control system for vehicles of this example performing various 
control, such as abnormalities in a display of a speedometer, and a certain abnormalities occur Since all 
control data before and after the abnormality occurred in memory 60a of each ECUs 10-40 are 
memorized, in case repair or check is performed From the control data at the time of the malfunction 
detection memorized by each ECUs 10-40, a vehicles state can be grasped in detail and a cause of fault 
can be specified now easily and in detail. 

[0048] In addition, although the above-mentioned explanation explained taking the case of the analysis 
procedure at the time of the display heterology of the speedometer which can be performed 
comparatively easily as an analysis procedure at the time of pinpointing a failure part, if this invention is 
used, not only using the time of the display heterology of such a speedometer but using the control data 
at the time of what malfunction detection memorized by each ECUs 10-40 even if unusual, failure 
analysis is performed and a failure part can be pinpointed. Moreover, although the above-mentioned 
explanation explained the case where failure analysis at the time of the abnormalities in a speedometer 
display was performed, using the control data memorized by ECU30 for meter, such failure analysis can 
be similarly performed, even if it uses the control data memorized by which ECU. Therefore, failure 
analysis can be correctly performed using the control data memorized by other ECUs though specific 
ECU broke down among ECUs temporarily connected to the communication line 50. 
[0049] And if abnormalities are detected by one of ECUs, since all ECUs connected to the 
communication line 50 will memorize all the control data then used for control according to this 
example, if these all control data is analyzed, the operational status of the vehicles at the time of a 
heterology can be grasped in detail. When it follows, for example, tanned-red-blood-cell control is 
carried out, it is [ be / effective in the failure analysis in the limited operational status of being in an 
abnormal condition / it ] needless to say in a bird clapper. 

[0050] Moreover, although CPU60 was only explained in each ECUs 10-40 in the above-mentioned 
example as what memorizes all the control data before and behind the malfunction detection when self- 
ECU or other ECUs detected abnormalities If all the control data before and behind malfunction 
detection are memorized one by one over multiple times, the chronological-order foreword of 
abnormalities when abnormalities occur continuously in each ECUs 10-40 can be known now, and it 
will become possible to specify a cause of fault more efficiently. 

[0051] Furthermore, although the above-mentioned example explained the case where this invention 
was applied to the control system for vehicles, this invention connects two or more control units in a 
communication wire, if it is the electronic control (system) with which each control unit shared a part of 
control data, can be applied like the above-mentioned example and can acquire the same effect. 
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damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the electronic control 
constituted so that this control data might be shared between each control unit by transmitting and 
receiving a part of control data required for control of a controlled system through a communication 
wire among two or more control units. 
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PRIOR ART 



[Description of the Prior Art] With the engine control system for vehicles from the former When 
abnormalities arise to the detection data computed based on the detecting signal from a sensor which 
detects the operational status of vehicles, the operation data which calculated controlled variables, such 
as fuel oil consumption and ignition timing, according to the detection data, what memorized these all 
control data to the predetermined storage to which stored data does not disappear by power supply 
interception etc. is known. 

[0003] This is because the vehicles state at the time of unusual generating is grasped from the control 
data which carried out [ above-mentioned ] storage and a cause of fault can be specified easily, when it 
fits memorizing the engine control state at the time of for example, an emission associated part breaking 
down an engine control system (frieze frame) to the California onboard DAIAGU (OBD) regulation 
which specified and abnormalities occur in an engine control system. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by the conventional method which memorizes the 
control data at the time of malfunction detection by the engine-control-system independent, since the 
control data to memorize was restricted to the data of an engine control system, from the stored data, it 
is difficult to grasp the whole vehicles state at the time of malfunction detection, and a cause of fault was 
not able to be specified in detail and with high precision. For example, although it is necessary to grasp 
correctly the rolling-stock-run state at the time of malfunction detection in order to specify the cause of 
fault when abnormalities occur in control data only under the run conditions of the specification of 
vehicles called the time of vehicles braking at the time of vehicles acceleration, even if it memorizes the 
control data at the time of malfunction detection by the engine-control-system independent, a cause of 
fault cannot be specified from the stored data. 

[0005] moreover, with the control system for vehicles, especially in recent years For example, each 
[ these ] control unit is connected by the communication wire from the control system of the so-called 
standalone version with which the control unit of exclusive use performs respectively independently 
control to each controlled systems, such as engine control, transmission control, and brake control. 
Although each control unit is shifting to the so-called integration type control system which shares 
control data and controls vehicles synthetically by transmitting and receiving control data between each 
control unit In such a unified type control system, like before, even if an engine control system etc. 
memorizes the control data at the time of malfunction detection by each control unit independent 
Grasping the vehicles state at the time of malfunction detection from the stored data, specifying a cause 
of fault has the problem of becoming still more difficult. 

[0006] On the other hand, if a certain computer detects the abnormalities of other computers from the 
result of data communication conventionally in the communication system which performs data 
communication among two or more computers as indicated by JP,3-184154,A, the communication 
system which enabled it to perform data communication between each computer efficiently is known by 
forbidding the data communication to the computer which reported that to the remaining computers and 
abnormalities generated after that, and when applying such technology to the above-mentioned 
integration type control system and either of other control units detects the abnormalities of the specific 
control unit which constitutes this control system, what is made to report and memorize that is made to 
all the control units that are carrying out normal operation Therefore, when a certain abnormalities occur 
in control data in a certain control unit in this case, it can judge easily whether it is what the cause 
depends on failure of other control units. 

[0007] However, failure of the control unit of others even if it constituted the unified type control 
system in this way, when a cause of fault is what is depended on failure of other control units In spite of 
it being impossible to specify the detailed caused of fault [ say / whether it is a thing and whether they 
are the abnormalities of the control unit itself] depended on failure of a communication system and 
being able to perform the data communication between each control unit itself satisfactory When the 
abnormalities of control data are detected in a certain control unit, the problem that the cause of fault 
cannot be specified in detail remains conventionally like equipment. 
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[0008] That is, in case the detection data from the sensor connected to certain control unit ** are used in 
other control unit **s, [ for example ] When the abnormalities of the detection data are detected in 
control unit **, the cause of fault that it is in the communication system between control unit ** and 
control unit **, and being based on failure of the control unit ** itself — or detailed specification of the 
cause of fault whether it is based on failure of the sensor connected to control unit ** is difficult 
[0009] this invention was made in view of such a problem, and in the electronic control which connected 
through the communication wire and enabled common use of control data of two or more control units 
between each control unit like an above-mentioned integration type vehicles control system, when the 
abnormalities of control data are detected by a certain control unit, it aims at enabling it to specify the 
cause of fault easily and in detail. 
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MEANS 



[Means for Solving the Problem] In the electronic control according to claim 1 made in order to attain 
this purpose, two or more control units which have means of communications are connected through a 
communication wire, and when each control unit transmits and receives a part of control data required 
for control of a controlled system among other control units through means of communications and a 
communication wire, the control data is shared with other control units. And when each control unit is 
equipped with a malfunction detection means to detect the abnormalities of control data used for control 
of a controlled system and this malfunction detection means detects the abnormalities of control data, an 
abnormal-condition transmitting means makes the abnormal-condition signal showing that transmit to 
other control units from means of communications. Moreover, if the abnormal-condition signal with 
which the malfunction detection means detected the abnormalities of control data, or means of 
communications has been transmitted from other control units is received, a data-storage means stores 
data in the predetermined storage which can be held continuously for the control data currently then 
used for control of a controlled system at the time of abnormalities. 

[001 1] For this reason, when a certain abnormalities occur in one of two or more control units which 
constitute the electronic control concerned and the abnormalities of control data are detected by the 
malfunction detection means, in each control unit, the control data showing the control state of the 
controlled system at that time will be memorized. 

[0012] Therefore, when a certain abnormalities occur in the control system which consists of two or 
more controlled systems which each control unit controls according to this invention, from the control 
data memorized by the storage of each control unit, the operating state of the whole control system at the 
time of the heterology can be grasped, and a failure generating cause can be specified easily and in 
detail. 

[0013] If the abnormal-condition signal with which the abnormalities of control data were detected with 
the malfunction detection means, or means of communications has been transmitted from other control 
units is received, although a data-storage means will memorize the control data currently used for 
control of a controlled system here at the time of abnormalities As this control data to memorize, before 
means of communications receives an abnormal-condition signal, as for - rear stirrup according to claim 
2 before a malfunction detection means detects abnormalities like, it is desirable to memorize the control 
data after - to a storage. 

[0014] That is, if it does in this way, before the abnormalities of control data are detected with one 
malfunction detection means of two or more control units, the operating state of the whole control 
system after - can be grasped, and a failure generating cause can be specified more simply and with high 
precision from change of the operating state of each part of a control system malfunction detection 
before and after malfunction detection. 

[0015] Moreover, when two or more control units distribute, respectively and control each part, such as 
an engine according to claim 3 carried in vehicles, a change gear, and a brake gear, like, if the electronic 
control of this invention is applied to the so-called integration type vehicles control system which 
realizes integrated control of vehicles, it is more effective. 
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[0016] that is, in the control system which performs vehicles control Since it is used under the severe 
condition in which external instruments, such as a control unit, sensors which are connected to this, and 
actuators, receive greatly the influence of external environments, such as temperature, humidity, and 
vibration Although it is easy to generate failure, and the cause of fault is moreover also various and 
failure occurs in many cases only under a specific service condition, according to this invention Since 
such various causes of fault can be synthetically judged from the operating state of each control unit 
which carries out integrated control of the vehicles, specification of a cause of fault can specify a cause 
of fault also to the difficult abnormalities conventionally. And for example, the effect that a substitute 
part can be lessened is also conventionally acquired by specifying a cause of fault for what had 
exchanged the parts of a large number considered to be causes of fault at the time of a certain heterology 
as a detail more. 
[0017] 

[Embodiments of the Invention] The example of this invention is explained with a drawing below. 
Drawing 1 is an outline block diagram showing the composition of the whole control system for 
vehicles of an example with which this invention was applied. 

[0018] As shown in drawing 1 , the control system for vehicles of this example is formed in the 
automobile carrying the 8 cylinder engine (only henceforth an engine) 1 of V types, and consists of two 
or more control units for carrying out integrated control of each part of an automobile. Namely, the 
control system for vehicles of this example Open and close the throttle valve 5 prepared in the 
inhalation-of-air system for a left 4-cylinder (left bank) of an engine 1. The amount of inhalation of air 
The fuel oil consumption of the throttle control to control and a left bank, ignition timing, etc. The 
electronic control 10 for left bank engines which performs transmission control which controls the gear 
ratio of the transmission 3 which transmits power to the right-and-left driving wheel 9 etc. from the left 
bank engine control to control and an engine 1 (ECU for left bank engines), Open and close the throttle 
valve 7 prepared in the inhalation-of-air system for a right 4-cylinder (right bank) of an engine 1. The 
electronic control 20 for right bank engines which performs right bank engine control which controls the 
fuel oil consumption of the throttle control which controls the amount of inhalation of air, and a right 
bank, ignition timing, etc. (ECU for right bank engines), It is based on a detecting signal etc. from 
vehicle speed sensor 12e prepared in the power transfer system from transmission 3 to a driving wheel 9 
side. The electronic control 30 for meter which performs meter control which displays the various 
detection data showing rolling-stock-run states, such as the vehicle speed, on the display panel 32 which 
consists of various meter in which it was prepared by the driver's seat (ECU for meter), While 
performing brake control which controls the brake gear which detected the slip state of all the wheels 
that contain a driving wheel 9 or a driving wheel 9 at the time of vehicles acceleration and braking, and 
was formed in each wheel The electronic control 40 traction control (tanned red blood cell) and for 
antiskid controls (ABS) which performs suppression instructions of an engine torque to each ECUs 10 
and 20 for engines if needed (ECU for ABS-tanned red blood cell), It consists of communication lines 
50 for data communication which connect each [ these ] ECUs 10-40 mutually. 
[0019] Next, the composition of each above-mentioned ECUs 10-40 is explained in detail taking the 
case of ECU10 for left bank engines. As shown in drawing 2 , ECU10 for left bank engines is equipped 
with the input interface 62 and the output interface 64 which were connected to CPU60 through the bus 
66 while it is equipped with the one-chip microcomputer (only henceforth CPU) 60 which consists of 
CPU, a ROM, RAM, etc. as a control processing means. In addition, CPU60 is equipped with memory 
(for example, storages, such as Backup RAM) 60a to which after power supply interception can hold 
data as one of the memory which memorizes a control program or memorizes operation data 
temporarily. 

[0020] To the input interface 62, moreover, for example, engine angle-of-rotation sensor 12a which 
detects the angle-of-rotation position of an engine, Accelerator position sensor 12b which detects the 
treading-in position of an accelerator pedal, The sensor group 12 which consists of vehicle speed sensor 
12e which detects the speed of brake position sensor 12d which detects throttle opening sensor 12c 
which detects the opening of a throttle valve 5, and the treading-in position of a brake pedal, and 
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vehicles, For example, starting-switch 14a which detects engine starting (cranking) by the starter motor, 
The switch group 14 which consists of shift-lever switch 14b which detects a shift-lever position is 
connected, and the input interface 62 incorporates the various detecting signals from these sensor group 
12 and the switch group 14, and inputs them into CPU60. 

[0021] To the output interface 64, moreover, for example, throttle drive-motor 16a which controls the 
opening position of a throttle valve 5, Ignition 16c which induction of the high voltage is carried out [ c ] 
to the ignition coil of injector 16b which carries out injection supply of the fuel, and a left bank on the 
left bank of an engine 1, and makes the ignition plug of each cylinder generate ignition sparks, The 
actuator group 16 which consists of solenoid-valve 16d for gear change which controls the gear ratio of 
transmission 3 is connected, and the output interface 64 outputs the control signal from CPU60 to each 
part which constitutes the actuator group 16. 

[0022] And CPU60 is based on a detecting signal from the sensor group 12 inputted through the input 
interface 62, and the switch group 14. While calculating the various detection data (an engine speed, 
accelerator pedal position, etc.) in which the operational status of vehicles is shown The data (the 
controlled variable of throttle drive-motor 16a, fuel oil consumption, ignition MAG, gear stage of an 
automatic transmission, etc.) showing the controlled variable for carrying out drive control of the 
actuator group 16 are calculated. The control signal corresponding to the operation data is outputted to 
the actuator group 16 through the output interface 64. 

[0023] Moreover, ECU10 for left bank engines is equipped with the communications control circuit 70 
as means of communications which performs data communication through a communication line 50 
among other ECUs 20, 30, and 40. It is transmitted from memory 70a for transmission which 
accumulates the **** transmit data shown in drawing 3 (a) transmitted from CPU60, and other ECUs 
20-40, and the communications control circuit 70 has memory 70b for reception which accumulates the 
**** received data shown in drawing 3 (b) which received. 

[0024] and within ECU 10 for left bank engines While CPU60 makes transmit data the various control 
data which should be transmitted to other ECUs 20-40 and storing in memory 70a for transmission 
through the data transfer line 72 It is received in the communications control circuit 70, the received data 
from other ECUs 20-40 accumulated at memory 70b for reception are incorporated through the data 
transfer line 72, and the incorporated received data are used for the operation of a controlled variable 
etc. as one of the control data. Moreover, the communications control circuit 70 receives transmit data 
from other ECUs 20-40, and stores the received data in memory 70b for reception while it transmits the 
transmit data accumulated at memory 70a for transmission to other ECUs 20-40 according to the 
communications protocol set up beforehand. 

[0025] As shown in drawing 3 (a), in addition, CPU60 It adds to the various control data DX2 and DX3, 
such as engine-speed data which should be transmitted to other ECUs 20-40, and engine-cooling-water 
** data, and --. The state signal DX 1 showing normal and the abnormalities of various control data, 
such as detection data and operation data of a controlled variable, computed based on the various above- 
mentioned detecting signals is made to be stored as transmit data by memory 70a for transmission, and 
this state signal DX 1 is transmitted to other ECUs 20-40. 

[0026] Moreover, they perform data communication among other ECUs while other ECUs 20-40 have 
the same composition as ECU10 for left bank engines, and abbreviation, equip each with CPU60 or 
communications control circuit 70 grade, incorporate the detecting signal from the sensor group 12 or 
the switch group 14 connected to the input interface 62, calculate the controlled variable of the actuator 
group 16 connected to the output interface 64 and control the actuator group 16. Moreover, ECUs 20-40 
besides these are also made to be transmitted to other ECUs which store the state signal DX 1 showing 
normal and the abnormalities of control data in memory 70a for transmission, and contain ECU10 for 
left bank engines from the communications control circuit 70 by operation of CPU60 like ECU 10 for 
left bank engines. 

[0027] In each ECUs 10-40 therefore, to memory 70for reception b of the communications control 
circuit 70 for example, the various control data DR2 (drawing expresses the throttle opening demand 
data transmitted to ECU40 for ABS-tanned red blood cell to ECU 10 for left bank engines for engine- 
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torque suppression) and - which have been transmitted from other ECUs as shown in drawin g 3 (b) — in 
addition The state signal DR1 showing normal and the abnormalities of the control data by the side of 
other ECUs will also be stored as received data. 

[0028] And in the data communication between each ECU 10-40, through the communications control 
circuit 70 and a communication line 50, it is transmitted to ECU30 for meter, and the engine-speed data 
calculated as one of the control data by ECU10 for left bank engines use this engine-speed data for the 
drive of a tachometer by ECU30 for meter. 

[0029] That is, each ECUs 10-40 receive a part of control data required for control from other ECUs by 
the data communication using the communications control circuit 70 and the communication line 50, 
and share this control data among other ECUs. Moreover, ECU20 for right bank engines and ECU30 for 
meter enable it to transmit in order the vehicle speed data calculated by ECU10 for left bank engines in 
the control system for vehicles of this example using the signal line 52 of exclusive use with an another 
communication line 50. And this vehicle speed data is used for displaying a speedometer in ECU30 for 
meter while it is used for performing fixed-speed run control of vehicles in ECU20 for right bank 
engines. 

[0030] In addition, in the data communication for which this used the communications control circuit 70 
and the communication line 50, the addition operation of mileage is difficult, or the vehicle speed data 
inputted through the signal line 52 when it was made [ it being necessary to double a data transmitting 
system about important control data, such as vehicle speed data, ] and a speedometer was displayed in 
ECU30 for meter are used. And in case it transmits through the signal line 52 of exclusive use of vehicle 
speed data etc. in this way, CPU60 the very thing functions as means of communications. 
[0031] Next, the state signal setting processing for transmitting the control processing performed in 
order to perform various control in each above-mentioned ECUs 10-40, and the state signal with which 
the abnormalities of control data are judged and a local station (self-ECU) expresses a normal state or an 
abnormal condition at the time of the control processing execution to other ECUs is explained using the 
flow chart of drawing 4 and drawing 5 . In addition, the flow chart shown in drawing 4 and drawing 5 
expresses roughly the flow of the processing which CPU60 prepared in each ECUs 1 0-40 performs, and 
changes respectively with the kind of controlled system, contents of control, etc. in a detail more. 
[0032] As shown in drawing 4 , it sets to each ECUs 10-40. CPU60 In SI 10 (S: - a step is expressed), 
the various detecting signals from the sensor group 12 and the switch group 14 are read first. Calculate 
detection data and received data are read from memory 70for reception b in the communications control 
circuit 70 in SI 20 continuing. It is based on the detection data calculated in SI 30 continuing SI 10, and 
the received data read in SI 20. Compute the various controlled variables for realizing predetermined 
control, and the control signal according to the computed controlled variable is outputted to the actuator 
group 16 in SI 40. The inside of the operation data which express the controlled variable calculated in 
the detection data for which it asked in SI 10, or SI 30 with SI 50 which drives various actuators and 
continues further, Control processing for controlled-system control is performed by repeating and 
performing processing of S110-S150 in the procedure of storing in memory 70a for transmission in the 
communications control circuit 70 the control data for transmission which should be transmitted to other 
ECUs, and shifting to SI 10 again. 

[0033] Moreover, there may be abnormalities in the result of an operation (operation data) of the 
controlled variable calculated from the detection data calculated from the detecting signal, and the 
received data read from memory 70for reception b or these control data at the time of a series of such 
control processing execution etc. Then, at the time of execution of the above SI 10-S130, state signal 
setting processing which sets to memory 70a for transmission of the communications control circuit 70 
the state signal with which normal and the abnormalities of each control data are judged, and the 
judgment result is expressed as one of the transmit data to other ECUs is performed collectively. 
[0034] As this state signal setting processing is shown in drawing 5 , abnormalities, such as detection 
data first obtained in S210 at the time of execution of the above SI 10-S130, received data, and operation 
data, are judged. For example, in case it judges whether the control data searched for from the detecting 
signal itself or the detecting signal is outlying observation in case detection data are calculated based on 
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the detecting signal from the sensor group 12 or the switch group 14 in SI 10 and received data are read 
in SI 20, it judges whether the abnormal-condition signal showing the abnormalities by the side of other 
ECUs exists in received data, or the control data in received data has become outlying observation. 
[0035] And if a certain abnormalities are detected in S210, before detecting the abnormality in S220 
continuing, processing as a data-storage means is performed at the time of the above-mentioned 
abnormalities which store in memory 60a all the normal control data when using it by control 
processing, and all the control data at present that detected abnormalities, and it shifts to S230 
continuing. In addition, in these S220, it shifts to S230, without performing storing processing of control 
data, when the abnormalities same at S210 are detected continuously and the control data of before 
detection and [ the ] the back is already stored in memory 60a. 

[0036] Next, in S230, the abnormalities detected this time judge whether it is what is depended on the 
abnormal -condition signal included in the received data from other ECUs. And if not based on an 
abnormal-condition signal from other ECUs, the abnormalities detected this time judge it as what 
abnormalities generated in the ECU side concerned, in order to report the purport which abnormalities 
generated in self-ECU S240 to other ECUs, will set an abnormal-condition signal to memory 70a for 
transmission, and will end the processing concerned. 

[0037] When abnormalities are undetectable in S210 on the other hand, or when the abnormalities 
detected in S220 this time are based on an abnormal-condition signal from other ECUs and it judges 
with self-ECU being normal, it shifts to S250, and self-ECU sets a normal-state signal to other ECUs at 
memory 70a for transmission, in order to report the purport which is a normal state, and the processing 
concerned is ended. 

[0038] As explained above, in the control system for vehicles of this example, the operating state of self- 
ECU is made to be reported to each ECUs 10-40 connected through the communication line 50 by 
judging normal and the abnormalities of control data, and setting the normal-state signal or abnormal- 
condition signal according to the judgment result to memory 70a for transmission in the 
communications control circuit 70 to other ECUs. And each ECUs 10-40 store all the control data 
acquired before detection and [ the ] in the back in memory 60a of CPU60, if the abnormalities of other 
ECUs are detected from the abnormal-condition signal which detected the abnormalities of self-ECU or 
has been transmitted from other ECUs. 

[0039] For this reason, in the control system for vehicles of this example, when a certain abnormalities 
occur, it becomes possible to grasp the operational status of the vehicles at that time in detail, and to 
specify a cause of fault easily and in detail from the control data before and behind the malfunction 
detection stored in memory 60a of each ECUs 10-40. 

[0040] For example, when the abnormalities in a display of a speedometer occur, a locating fault can be 
pinpointed simply and in detail in the failure analysis procedure explained below. First, with the control 
system of this example, once, the detecting signal (vehicle speed signal) from vehicle speed sensor 12e 
is incorporated by ECU 10 for left bank engines, and is changed into vehicle speed data. And in case it is 
transmitted to other ECUs 20-40 through a communication line 50 and the signal line 52 of exclusive 
use from ECU 10 for left bank engines and ECU30 for meter displays a speedometer, the vehicle speed 
data inputted through the signal line 52 are used for this vehicle speed data. 

[0041] It is thought that a certain abnormalities occurred on the signal path of the vehicle speed data 
shown in drawing 6 when the abnormalities in a display of a speedometer occurred, therefore, as the 
cause of fault The abnormalities of the vehicle speed sensor 12e itself, An open circuit of the signal line 
loop splice plate from vehicle speed sensor 12e to ECU 10 for left bank engines, an open circuit of 
signal-line 52a from ECU10 for left bank engines to ECU20 for right bank engines, an open circuit of 
signal-line 52b from ECU20 for right bank engines to ECU30 for meter, Signal line LM from ECU30 
for meter to speedometer 32a Failure of an open circuit and the speedometer 32a itself etc. can be 
considered. In addition, although the abnormalities in a display of a speedometer occur in fact when 
either of ECUs 10-30 breaks down, since not only the abnormalities in a display of a speedometer but 
other abnormalities are simultaneously caused in this case, in order to simplify explanation, suppose that 
reference is not made about the abnormalities of each ECU here. 
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[0042] and in the case of the abnormalities by failure of the vehicle speed sensor 12e itself, or open 
circuit of a signal line loop splice plate Since normal vehicle speed data are not obtained in all ECUs, the 
abnormalities of vehicle speed data are detected in each ECU, and, in the case of the abnormalities by 
open circuit of signal-line 52a From normal vehicle speed data not being inputted into ECU20 for right 
bank engines, and ECU30 for meter The abnormalities of vehicle speed data are detected by each 
[ these ] ECUs 20 and 30, and, in the case of the abnormalities by open circuit of signal-line 52b From 
normal vehicle speed data not being inputted only into ECU30 for meter The abnormalities of vehicle 
speed data are detected only by ECU30 for meter, and it is a signal line LM. In the case of the 
abnormalities by failure of an open circuit or the speedometer 32a itself, since normal vehicle speed data 
are inputted into all ECUs, as for the abnormalities of vehicle speed data, neither of the ECUs is 
detected. Moreover, when the abnormalities of vehicle speed data are detected in each ECU, that is 
reported to all ECUs by the abnormal-condition signal, and all the control data at that time are stored in 
memory 60a of each ECU. 

[0043] Therefore, when the abnormalities in a display of speedometer 32a occur, a failure part can be 
pinpointed in the procedure shown in drawing 7 by using the control data at the time of the malfunction 
detection memorized by ECU30 for meter. As shown in drawing 7 , it checks whether the control data 
(henceforth the 1st abnormality information) memorized when self-ECU30 detected the abnormalities of 
vehicle speed data in ECU30 for meter exists (S3 10). And if this 1st abnormality information is not 
memorized by ECU30 for meter, they are the speedometer 32a itself or a signal line LM. Signal line LM 
since it is abnormalities It checks whether there are any abnormalities, such as an open circuit, (S320), 
the check result is followed, and they are speedometer 32a or a signal line LM. Abnormalities are 
specified (S330, S340). 

[0044] On the other hand, when the 1st abnormality information is memorized by ECU30 for meter, it 
checks whether the control data (henceforth the 2nd abnormality information) memorized when ECU20 
for right bank engines detected the abnormalities of vehicle speed data in ECU30 for meter exists 
(S350). And if the 2nd abnormality information is not memorized by ECU30 for meter, the 
abnormalities of signal-line 52b are specified (S360). 

[0045] Moreover, when the 2nd abnormality information is memorized by ECU30 for meter, it checks 
whether the control data (henceforth the 3rd abnormality information) memorized when ECU 10 for left 
bank engines detected the abnormalities of vehicle speed data in ECU30 for meter exists (S370). And if 
the 3rd abnormality information is not memorized by ECU30 for meter, the abnormalities of signal-line 
52a are specified (S380). 

[0046] Furthermore, when the 3rd abnormality information is memorized by ECU30 for meter, since a 
signal line loop splice plate or the vehicle speed sensor 12e itself is unusual, it checks whether 
abnormalities, such as an open circuit, are in a signal line loop splice plate (S3 90), and the abnormalities 
of a signal line loop splice plate or vehicle speed sensor 12e are specified according to the check result 
(S400, S410). 

[0047] thus, when according to the control system for vehicles of this example performing various 
control, such as abnormalities in a display of a speedometer, and a certain abnormalities occur Since all 
control data before and after the abnormality occurred in memory 60a of each ECUs 10-40 are 
memorized, in case repair or check is performed From the control data at the time of the malfunction 
detection memorized by each ECUs 10-40, a vehicles state can be grasped in detail and a cause of fault 
can be specified now easily and in detail. 

[0048] In addition, although the above-mentioned explanation explained taking the case of the analysis 
procedure at the time of the display heterology of the speedometer which can be performed 
comparatively easily as an analysis procedure at the time of pinpointing a failure part, if this invention is 
used, not only using the time of the display heterology of such a speedometer but using the control data 
at the time of what malfunction detection memorized by each ECUs 10-40 even if unusual, failure 
analysis is performed and a failure part can be pinpointed. Moreover, although the above-mentioned 
explanation explained the case where failure analysis at the time of the abnormalities in a speedometer 
display was performed, using the control data memorized by ECU30 for meter, such failure analysis can 
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be similarly performed, even if it uses the control data memorized by which ECU. Therefore, failure 
analysis can be correctly performed using the control data memorized by other ECUs though specific 
ECU broke down among ECUs temporarily connected to the communication line 50. 
[0049] And if abnormalities are detected by one of ECUs, since all ECUs connected to the 
communication line 50 will memorize all the control data then used for control according to this 
example, if these all control data is analyzed, the operational status of the vehicles at the time of a 
heterology can be grasped in detail. When it follows, for example, tanned-red-blood-cell control is 
carried out, it is [ be / effective in the failure analysis in the limited operational status of being in an 
abnormal condition / it ] needless to say in a bird clapper. 

[0050] Moreover, although CPU60 was only explained in each ECUs 10-40 in the above-mentioned 
example as what memorizes all the control data before and behind the malfunction detection when self- 
ECU or other ECUs detected abnormalities If all the control data before and behind malfunction 
detection are memorized one by one over multiple times, the chronological-order foreword of 
abnormalities when abnormalities occur continuously in each ECUs 10-40 can be known now, and it 
will become possible to specify a cause of fault more efficiently. 

[005 1 ] Furthermore, although the above-mentioned example explained the case where this invention 
was applied to the control system for vehicles, this invention connects two or more control units in a 
communication wire, if it is the electronic control (system) with which each control unit shared a part of 
control data, can be applied like the above-mentioned example and can acquire the same effect. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline block diagram showing the composition of the control system for vehicles of 
an example. 

[Drawing 2] It is explanatory drawing which explains the composition of each ECU which constitutes 

the control system of an example taking the case of ECU for left bank engines. 

[Drawing 3] It is explanatory drawing which expresses with the memory for transmission and the 

memory for reception of a communications control circuit an example of the data accumulated, 

respectively. 

[Drawing 4] It is a flow chart showing the control processing performed in order to perform various 
control in each ECU. 

[Drawing 5] It is a flow chart showing the state signal setting processing performed in each ECU. 
[Drawing 6] It is explanatory drawing showing the signal path at the time of performing failure analysis 
at the time of a speedometer display heterology. 

[Drawing 7] It is a flow chart showing the failure analysis procedure at the time of a speedometer 
display heterology. 
[Description of Notations] 

1 ~ Engine 3 — Transmission 5 Seven — Throttle valve 

9 — Driving wheel 32 — Display panel 32a — Speedometer 
12 — Sensor group 14 ~ Switch group 16 — Actuator group 

10 — ECU for left bank engines 20 ~ ECU for right bank engines 
30 » ECU for meter 40 - ECU for ABS-tanned red blood cell 

50 - Communication line 52 — Signal line 60 -- CPU 60a — Memory 

70 — Communications control circuit 70a « Memory for transmission 70b » Memory for reception 



[Translation done.] 
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2S:^LTmfiffl^ ; E:y 7 0a^)fS#WStft(C. jiff 

*9«i5i87 otc-cg«$ti., sfiffl^t y 7 o b izwm 

$tLi^ffii0ECU 2 0—4 OA^cO^flx-^^, 
^fiiMIS7 2S-^LT5X0a^, ^KO&^SCfS^ 

-ri). afs©jpniK7o<i, ^^$^afi 
robrj^t^u, mmmx^v 7 o a.izwnztifzm 

ftT-?£ff&c9ECU2 0~- 4 0(CjHg-rSt*t, fife 
^ECU2 0~4 0*^JH(gx-^^ftLT, <?-c7)g 
fSr-^ SrSftffl^* »J 7 0 b {c*StfrT^ . 
[00 2 5] #±>, 03 (a) fc^1ia<, CPU6 0 

f±, ffe<oEcu2o— 4 0izmm-r^^y ; jym$m 
9-9. ^yvy}%n*Wr-?m<?)&mu'® ; T-9v 
X2, dx3, -(cjp^x, ±ie#s«!ai{i-tt*^^s:ai 

9<r>im ■ mmm-tvmtmDxiz. mm?-9t l 
Tiitiffl^ ; ey7OaKifsii«rtsj:dtstLTi3 0, c: 

^tt®fl-^ DXl tflfecOECU20~40 tiUftS il S „ 
[00 2 6] flfe<0ECU2 0~4 0<±, 3EyO^ 

^yy'ymEcv i o tw&mmnmfSLZiiLx&K) . «■ 

«CCPU6 0 ^iifSSlJffll|IISS7 O^fiii. , A7M ^ 
^7x-X6 2(C«^$n^-t>"91Ppl 2^X-f y^m 

i4*^^ajft-^s-]R0ji^, aj7j-fy^7x-x6 

4C«gg^^T^^iX-^p l 60MIW*£«IS:L 

t, T9**.3i-9mi 6*mw-f&tmz, m<?>Ec 

^tl.^flfeOEC 
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U20~40i>, t^'>'?xyy>'fflECU 1 0k|S| 
fiL CPU6 Ocoiftmct^T. ffcOTr-^IEft • 5 
^^^{I^DXlfciMflffl^'J 7 0 atCfftWLT 
jai3fH9PSIBR-7 0 A»£>fcK>"?x:xyyfflE C U 1 0 £• 
-£tffl!ltf>E C UlciUfl-f £> <k -5 lc$ixT v . 
[0 0 2 7] lit, #ECU 1 0— 4 0M*3Wt. ffl 

fi$ijpiiiS87 oacmx* y 7 o b tcii. Mi«r. m 

3(b) teij*t*!< H fd!CDECU*>ii,iimSixT#^# 
«$Wt-?DR2 (0IJABS • TRCfflECU4 0*> 
A,tA'y?iy-;>fflECU l o(:«Uxy-/>h^ 

. -icjDiT. «<0ECUfflrc<0IW»T-^ 

[0028] fUt> #ECU1 0—4 oia^r-^ji 
£££wc. SKy^xyj/VMECUioi: 

-*i±. ae«»igH7o»t^a«Bii5o*^tT. 

^-^fflECU3 0(Cj£fg£*l. ^fflECU3 0t 
[0029]-?*0. #ECU 1 0—4 Oii, MflPtefc 

■sssrtw^-^wHW*,- afsw»niii7 osxmmm 

"5 , <T <7>3iWT- * SrffeOE c u k ^T'ftffl-r * ore 

Wm®1& 5 0 fc {iS'J^ffl^fi^l 5 2 vf . *A 
y?xyy>fflE C U 2 O&tA'^-^fflEC U 3 0 (CJR 

fcA^xyi^fflECl^OKiJVVt^OJg 

E C U 3 OKiiVvtXfcf- K*— ^^^Srfffc 3 

[ 0 0 3 0] Srfc, 3ifi*WHIS&7 0&t>'i»f 

zklzmttZtitebWh*). -*-?fflECU3 0£ 

xmm-r &Rtcu , cpu6o smmm^&t lt« 

[003 11 j»C ±E#ECU1 0~4 0C«l^T# 

wmmimzwwT l -9<r>mft*¥!feLx&m (be 
cu> tfiLftimii^ftim*mfr^wm^*m<r>K 

C U {ci*ftt 6 iz fta4mA-9R£Miafc:ov ^"C » 04 



4Siri5C*t7n-f+-Hi < #ECU1 0—4 

o [zmthixtzc p u 6 o*<^ om&r>m^*wpm 

[0032] H4(3i?f1ta<. S-ECU10-4 OiZ& 
IVC. CPU6 0fct i-T S 1 1 0 (S : Xf»/7J:» 

wn^-^fcawu «g< s 1 

2 0 tCT . iIfI$WlH]ft 7 0 rtOftftflt* t'J70b*> 

IsK S 1 3 OlCT . S 1 1 0 
tc-C^L^ai^-^ k S 1 2 0fcTH*J^rt*3Efi 
■r-* k \z^% , ffi^fl&ltgrf *fcftO#a«m 

tt&JWi-*§-&T?^-*x-;?SU 6lcji}^LT. #«7* 
^AX-jJ'fclgi&U 5g(Ci^< S 1 5 OKT, S 1 1 

oict^Tt^iaix-^^s 1 3 otr*y)/i*iJtw*$r 
sijffli^-^^afisijpiiiss? ort^sffl^^ey 7 0 a 

SI 1 0-S 1 5 0<7)55 ; a$r^')jiLllfi^l.rk 

[ 0 0 3 3 ] i 3 l 7t-a^$o^ jj^i^f 

7 0 b A^^jiA^Sftx-^ . ^u(idix^(7)$ijffll 

tS«A 5 *-S»-k JiffiS 1 1 0-S 1 

3 0<DHfTi$fcf±. ^-Mffll^-^^jE^ • SS^W^L 

x %mm&&zm-wm^*m<r>v c u^jM«t-' 
-^to-ot Lxmmmmm oojififfl^^e y 7 0 

[0034] ^o«®fi#i5®!aa«i. 05 ^-t*d 

<, ifS2 1 OtCT. ±IBS1 1 0-S1 30<7)mn 

s 1 1 otcT-ty-^i 2^ 

-y^gf 1 4*^0«iaiffi#tC«^^ai7 J -^5r« 
WIR , -^jWMM«ca:-3Tv»**iS*»*W6L. S 1 

fdjoE c uiia-c^^Sr^p^^ffi-t^^Rt-r^* 1 

Av ^fiT-^ ^^JIWt-^ 3&«S**fc:=Sro T 
[003 5] S2 1 OtCT. M^cOSSSr«! 

aj-fs k s ^< s 2 2 o t,zx , ^^p^^ffi-r-suAfr 

0cf6iJfflU5!iatCT«fflL/ijESWfO^$iJffllT-^k. Aft 
^^ajL^m^O^iJffllx-^ k Sr^^'J 6 0 aK*& 
«W«>. l?^P^x-^fS«¥Sk LTW«i«S:^ 
ffL. Wi< S230^fr-T&. u«S220t 

(4. S2 1 ot-cisi-^s^ji^t-c^ajsfi.. -eo 
^mta • &cr>®m-r-?tfmzx =t y 6 o a ^ta^six 
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S2 3 0K#frt&. 
10 0 36] fcfc, S2 30tli, *Ell*Hit,fc** 
ffiOECUs&»6<?«fi7 , -^«|»fc:*4*ii»««li 

««>E C U*»^><0»*KJ«3#fc «k & t> COT' 

T. S24 0KT. SECUlCT«IW t »£US»£« 
COEC Ut=«j9Tt*fcAfc:, iMffffl^* U 7 0 atgf 

[0037]-*-, S210 izxmttztkia-zz 

COECU^^SS^SSm^tCtStcOT-ibO^ SEC 
UUSE«ra* fc«£Lfc**fctt. S 2 5 Ofc»frL 
T\ ffi<OECU^gECU{±jE««OTlT*fcSg'Sr«»t 
Sum***) 7 O afcjEWRJWS^fc-t >/ h 

[0038] JJLLBWI Lftiot, 44tttMa*iIJflM 
«l^-fi»fcisv->T{4. a«0^5OSr^LT«^Sn 
t#ECUl 0-4 04*. IWW^-^jEff 

. aammem i o na&<gjB.x * y 7 o a t 
■MM«it«wrr*J:"3te$tiTv^. -eu-c. #EC 

UlOMOli, aECUtf5»#**tfflf.i*», fl6*5E 
c u a> & *IT * fclMMMMS*** 4>flfeE C U COS 

?£CPU6 0<O;**y 6 0 aftyCfg^-f 
[0039] dcofctf). «Ui«^)*PlfflMfP^^A 
tiJVvC. ffl**H0S**%4Lfc«^ttt, #ECU 
1 0-4 oo.x% 1/ 6 0 a(c4IM3h&Rffi4ftai1t&?> 

[0040] xtf- H^-^<o«*JMWfl6± 

fl» (WOT*) tt. -a. SA'y;iy-;yiECU 

*^amnim5 0Rtf»iii*>f&«Hft5 2 ^lta&coe 

CU2 0~4 0{=jgft3*U ^-^fflECU3 0i<Xt 

itznte. me i*z^-rmftT~?wm^im±.x'wm* 
«±, »3*-ty^i 2e g^cos^, mm-ty-vi 2 e*> 

f,i;<y?iy->'>fflECUi Otz£«ft^KLSP<oW 



yfflECU2 0fc£*flHHft5 2a«>»f|*. fr^^Z 
>y'yfflECU2 0*»^^-^MECU3 0{CMSft^ 
*§i5 2bcO»r&, *-?fflECU 3 0fr£>XU— KX- 
?3 2atc££<i*ttLM OK*, X\Z-Y*—?32 

a.&ftcoimmi) i %iL>ti&. niSKji. ecu 
1 0-3 ocov^-m^ttflLfelSKtxtr-K^— ^ 

fbpj**tf»re*< , tt*>jftftt> PlMftc^^-^ i t 

[ 0 0 4 2 ] *LT, 1 2 e S#cO«P*agte 

fi-^iH LSPcoBrJStc J; & Attefltefcl*. £E c U(c& 
v^TiE?IWr*3iT-^*«»<>ii=flrv^». *ECUteT 

***<?)«^*:»4, *Ay?xyyylE c u 2 0.&V 
*-?fflECU3 Ofcl^**?-**^**.*^ 
^#ECU20, 3 0(CT*a7-*-^cO 

*##»ai$*vc . fi-^ 52b <ok«(c j: &mm<ot% 

^-^fflECU3 0(cco^iE^=5:*at7-'-^** 
A*Sn=5rV^fcA>^. j*-?fflECU3 0T'CD^*j$ 

b'*-? 3 2 ag«cO*M»teJ:4**0«^tCtt, -£E 

aECUTb4a?-?<oAft(*|^3frS^v 4fc* 
ECUfcisv^T^x-^tomS^ai^ixSt, as 

co^«g«7 ! --^*«#Ecuco^^y6 0arttetStt^ 

[0 04 3] «-3"C, Xtr-HX-^3 2a<0^M?» 
**«±Lfc»£fcUi. fllxtf. X-^fflECU3 0t:iS 

<> >-^!ECU3 0rtC. gECU30*«*Sf- 

( OTm 1 ^SWIfik V^a ) 36sacfrr*3& J1 5*»*IBW 
4 (S3 1 0) . *LTs X-^fflECU3 OtCicom 

LM tw»ft8^coP^3&«&-S*»i:*a ^«Bt ( S 3 2 
0) , ^<05|f2fe»(C^V\ *t-K.X-*3 2aXli 
ft^-ULM oaS$-#^-rS (S330, S340) . 
[0 044] X-^fflECU3 0tcSSlS?R1f^ 
sMEItS*lTV»««*fca4, X-^fflECU3 0F*|t;. 
t^y^xyi/'yfflEC u 2 Otf 

ai-r s i 1 1 «k o Tteig^ixfcsijfflix-^ < jjitsb2^ 

ftflHRk ^0 ) tflP&t&irBfrZVmth ( S 3 5 
0) . *UT. >-^fflECU3 0te»2||«1WB3WE 

(S360) „ 

[0045] X-^fflECU30tC|g2P«1f^ 
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&<y?x.>iSymECU 1 0*5*jIt-^^S»S:^ 
ffi-f-S^i:lCj:^riait?^i6iil»7-'-^ (JaTgf53#i 
«flWHfcV^ ) l^SA^ffilg-ri. ( S 3 7 

0) . ^-^fflECU3 0tc|g3^fS$8*>'IB 

(S380). 

[0046] itzM^ ^-^fflECU3 0tcm3SS 

yfl2e gffaMWTC** £ fc . ffi-^LSPtcBlf 
»^)R«* t *S*>k'p*»&*|gL (S390) . 

wfagattsn. m^LSPximm^y^-i 2* com 

(S400, S410). 
[0047] ZtoXoiz. *mfcmtoMffimfflWi'XT 
MzXizli, At-V*-?to$&km%%?. 

mft&ix'FiwfrwmifStff&kLKmisiz^ #ec 

U 1 0 ~4 0 to* t V 6 0 a L^W* 

5 |gfl;:(i. #EC U 1 0-4 0 KfSli£ft*:JlSt&ail$ 

towm?—?frb. nmw&zmmtzimi-x . mm 
tox-hh. 

[0048]^. ±EK«WT«, ttRttBHfcWir*-* 
fetoMtfmftt LTs it^WfS#fcff =Sr 3 £ i: *TC* 4 

i,, #ECU 1 0-4 0(cIB1i$fut^^tii«fCO$iJffli 
•r-**Jflwt, ftKJBfrrSrft&vx ttmRrSrttJ&C 
§4. *Jt. JJHBHWi. ^-^fflECU3 0Cie'ti 

»BJW$f«. k^ECUKfeteS^fMftiT-^fcflf^ 
Tt>. R«fcfTfc3£fca*T**. ffi^>T. {KIc>I«Ih| 
IS5 0K&i|^**17tECUcD|*k ^ECU#«t»L 
Ttk LTt, fffi^ECU^IBIi^ix^SilffllT-^Srffl^ 
TSdSWflrSrlBSKfTS: 3 £ k 4 . 
[0 04 9] ^-UT. #£iftfflKJ:*U£. W$?u&»«DE 
C U-Cfl&£&aj-r4 k . aifIiai*Sl5 0 l,ZimZtltz£ 

xtoEcuibK %tot%mwizm^x^h<mm?--sr 
zst&thtoX'. ztit>Mtm?-?z mrttoii , m 

«5&4il^<7)*HcOjW£tt.«2rPillll^il!I!iT§ S. 

T, TBC««*^Snfcl*^JIMaii:«: 

6 fc U 3 «fe<ifc«6«W'Cco*MWWf (C tfi^Jk 5:4 
£k{iSo£-Ci&^. 

[00 50] 2*:. iiEISSSfiajT'te. #ECU10~4 



OfctJWC, CPU6 0<4. SECUX(4flfeECU*SS 

ssr^ifi-r^k. mz. *tom#miuMmto-£®\ffl7 : - 
9 t^k ltbwi Lfc#, s^ffiiiff^^ 

sr . #ec u i o~4 oiz&^xmmizmmiM&kL 
tzm&tom&to$mm**az>z k#-e# siac^ 

6. 

[00 5 1] tiz^z^ ±!BHJ6CTT*(i s 

(s^-f-M -c&ntr, ±iesat^ki5i«(cjafflL 
x . mmto$h&$:m& z t tfx-z 4 . 
iwmto&m%im) 

[Hi] mmitomwMn^*?j*tom&*m*yt 
wmn&mx-hh. 

[02 ] llttflWJffll v-X-f A Sr«^-T 4 #E C U CO 

m£:£A>?xyi^fflECU£0Kek 
0JI0-C&4. 

[ a 3 ] afifMiBE&coMftffl.* * y Sftra* * 
v \,z*«wnzti&T-?<^mz&b^*mx$> 
4. 

[04] %&c\i\ l z&^x&UMW*'n ; >tc.Mzmft 

zti&fflffltm*mh-?7X3-i-v-hx-'h&. 

[05] #ECUfcfcV^Til1fStt-&«®fi^iS®!a 
[06] Xf-K^-^«*PS^mc«»ft¥«f5r 

[E7] ^-\ t *-9^m^^±f^toimmm^ 

[«r^)UiBH] 

l-X^yy 3-h5>XS"/y 3 y 5, 7- 

9-mb& 3 2-^A%;t, 3 2 a—Xf-h' 
*-9 

1 lA-XAv^m 1 6-7^f 

l o-iA*y;iy-/>fflECU 2 0— ^Ky^x 
yyyfflEcu 

3 0-^-^fflECU 40-ABS • TRCfflEC 
U 

5 0-ilfiIIIiS 5 2-ffi#^ 6 0-CPU 

6 0 a- -^^y 

7 0-Mft$JffllEIIf8 7 0a-fflSffl^tU 7 0 

b-gmm*^ 
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[04] 



C 
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— S130 



-S150 



(9) 



6 0602 



[05] 



ime ] 




S21 0 
/ NO 




S220 



3230 
YES 

S240 



;250 



SECUiE«ttlKby H 
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ETURN 



ECU 
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ecu : 



-SI 
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• 2a 
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32a 



-62bJ 



LH 



(10) 



¥fWW9-l 6 0 602 



[07] 



~ S3 10 






c 

«■ 


mm 
m 


52b 
ft 




S330 




S4 10 



1 2emn 



1 



S400 



<g*§«LSf> 

n ft 



1 



S380 



52a 



(end) 



